Thank you for submitting your research manuscript to our editorial office. I have now had the opportunity to carefully read it, and I have also discussed it with the other members of the editorial team. I am afraid that our conclusion is not a positive one, as we find that your manuscript is not well suited for publication in The EMBO Journal.
Thank you for submitting your research manuscript to our editorial office. I have now had the opportunity to carefully read it, and I have also discussed it with the other members of the editorial team. I am afraid that our conclusion is not a positive one, as we find that your manuscript is not well suited for publication in The EMBO Journal.
We appreciate that you have described that contrary to previous studies EnvC does not have PG hydrolase activity in vitro and deletion of the coiled coil domain in vivo leads to cell lysis although this does not activate intrinsic PG activity in vitro. You provide evidence that loss of AmiA and AmiB suppresses the toxicity of the truncated EnvC and that EnvC can stimulate AmiA and AmiB activity in vitro and NlpD enhances AmiC activity. You confirm the specificity of the reactions and show that EnvC cannot stimulate a catalytically inactive AmiB mutant. However, as you discuss in the manuscript, it is known that AmiA, AmiB, AmiC, EnvC and NlpD are required for the separation of the septum during cell division and that EnvC ad NlpD are specifically targeted to cell division site. We appreciate that you have provided data showing that EnvC does not contain intrinsic hydrolase activity and instead functions as an activator for the amidases with molecular specificity. However, while this may be potentially interesting, we find that the current study is not sufficiently developed and we would require further insight into the cell cycle regulation of the hydrolases and also molecular insight into how EnvC is regulated (via its coiled-coil domain??) and how it regulates the amidases for the manuscript to be further considered for the EMBO Journal.
Please note that we publish only a small percentage of the many manuscripts that we receive at the EMBO Journal, and that the editors have been instructed to only subject those manuscripts to external review which are likely to receive enthusiastic responses from our reviewers and readers.
As in our carefully considered opinion, this is not the case for the present submission, I am afraid our conclusion regarding its publication here cannot be a positive one. I am sorry to have to disappoint you on this occasion. Thank you for considering our manuscript and giving it thoughtful consideration. As you can imagine, I am disappointed that you do not think it is appropriate for publication in EMBO J.
You clearly read the paper and thought about it, and I appreciate that. However, while you correctly identified parts of the story that we do not currently understand, I do not feel that you give us enough credit for the discovery that we report and thoroughly analyze in our paper. Essentially nothing is known about how cell wall hydrolases are regulated by bacteria. Our results indicate that they do so by employing activation proteins that themselves likely evolved from other hydrolase scaffolds. This a major step in our understanding of how bacteria regulate these dangerous enzymes.
Researchers have been trying to understand this since cell wall hydrolases were first discovered many decades ago. It seems unfair to expect that we solve the entire problem in one manuscript. No matter what the paper, there are always unanswered questions, and I feel as though we have been unduly penalized because there are interesting aspects of our system that we do not yet understand.
I disagree with the assertion that the story is not sufficiently developed. We genetically identified a regulatory interaction involved in cell wall hydrolase control and reconstituted it biochemically in a purified system. We then took it a step further and showed that the regulatory mechanism is conserved in other factors and that the regulation is specific -both with genetic and biochemical experiments. If this work can be said to be not sufficiently developed, then most papers in the literature, EMBO J or otherwise, are sorely underdeveloped.
I strongly feel that our paper will take the field of cell wall hydrolase regulation to the next level regardless of where it is published. It is one of the cleanest and nicest stories that I have ever been a part of, and it has been extremely well received by the bacterial cell biology and development community when I have presented it at meetings this year.
I ask that you please reconsider our manuscript on the basis that the discovery of amidase regulation by the LytM factors is, in and of itself, very significant and represents a major advance in our understanding of cell wall hydrolase regulation.
Thank you for your consideration. I look forward to your response. Thank you for submitting your manuscript for consideration by The EMBO Journal, it has now been evaluated by three referees and I enclose their reports below. As you will see from their comments the referees are positive regarding the study and ask for some important controls while referee #2 asks for some further mechanistic insight into how EnvC activates the amidases. Once these issues are addressed, we would be happy to publish a revised manuscript.
I should remind you that it is EMBO Journal policy to allow a single round of revision only and that, therefore, acceptance or rejection of the manuscript will depend on the completeness of your responses included in the next, final version of the manuscript. When you submit a revised version to the EMBO Journal, please make sure you upload a letter of response to the referees' comments. Please note that when preparing your letter of response to the referees' comments that this will form part of the Review Process File, and will therefore be available online to the community. For more details on our Transparent Editorial Process initiative, please visit our website: http://www.nature.com/emboj/about/process.html
Thank you for the opportunity to consider your work for publication. I look forward to your revision.
Yours sincerely,
Editor
The EMBO Journal
REFEREE REPORTS
Referee #1 (Remarks to the Author):
The authors find that the amidases responsible for cell separation seem to be regulated by proteins associated with the division apparatus. This is a brand new and interesting finding that helps explains how E. coli keeps these hydrolases in check until they are properly positioned. In addition, it is quite important that there seem to be specific combinations that give active hydrolase activity. The work is well designed and executed, and the writing is clear and to the point. The major reservation about the manuscript is the too-strong insistence on a single biochemical interpretation that is not justified by the evidence presented.
1. Emphasis on a single interpretation. Page 8 line 2 ... The statement is made that "The genetic results support a model in which EnvC activates AmiA and AmiB." This is simply untrue. Only under special circumstances may genetics support one biochemical alternative over another. Here, the genetics, and for that matter the biochemistry described later, prove only that both EnvC and either AmiA or AmiB must be present simultaneously to produce hydrolase activity. Certainly the combination is active, but that does not support one alternative over another. Although EnvC may activate the amidases, the current evidence cannot distinguish between this possibility and the alternative in which AmiA or AmiB activate EnvC. The authors argue against this latter possibility, but what they present are likelihoods and not data. (Note that previous work by this group suggested that the EnvC protein also has peptidoglycan hydrolytic activity. Here they suggest that these previous results were measuring binding rather than hydrolysis. However, the residual uncertainty that EnvC might act as a hydrolase leaves open the possibility of at least a serious consideration of the alternative interpretation.)
2. The argument that it "seems unlikely that the LytM factors and the amidases are both PG hydrolases" is poor logic (p 9 middle). Why should this not be true? It is no more unlikely than any other possibility, and the fact that all these proteins bind to peptidoglycan means that any of them may have this activity until proven otherwise.
Minor comments p 7 lines 10-11 ... The statement that EnvC lacks the zinc-chelating residues of LytM is not explicitly explained in Figure 4 or its legend. It is not clear there which are the relevant binding residues.
p 13 line 4 ... "Morlot et al" reference needs a year. p 24 Fig. 7 title ... should read "NlpD" ... However, again, here as elsewhere, the titles of Fig 6 and 7 presuppose a conclusion that is not proven by the evidence. These titles should be changed.
Referee #2 (Remarks to the Author):
This is a clear, well-written paper that shows convincingly that EnvC and NlpD are not peptidoglycan hydrolases themselves (in contrast to the authors' previous suggestion that EnvC was in fact a hydrolase), but instead activate the three E. coli amidases, which have bona fide hydrolase activities. Interestingly, EnvC activates AmiA and AmiB only, whereas NlpD activates AmiC only. Why two distinct regulators would need to divide their labor to activate three apparently redundant amidases is not clear, but the data certainly advance our understanding of cell wall hydrolase function.
How might EnvC and NlpD be regulated to activate the amidases in vivo? When overproduced, full length EnvC has no detectable phenotype, but when its coiled coil domain is removed, it now becomes highly toxic. The authors propose that the coiled coil domain negatively regulates activation of AmiA and AmiB via another protein (both full length and truncated EnvC have the same activation profile in vitro). It would have been a stronger paper if the mechanism of activation of EnvC in vivo, and the mechanism of EnvC and NlpD-mediated activation of the amidases, were addressed.
Referee #3 (Remarks to the Author):
In this paper Uehara et al. provide important insights into the activation of cell wall hydrolysis during bacterial division. Using a combination of in vivo and in vitro assays, they show that a class of putative hydrolases that contain a LytM domain are in fact not hydrolases, but activators of LytC type hydrolases. Two LytM domain containing proteins, EnvC and NlpD, which are located at the bacterial division site, activate the LytC-type amidases AmiA, B and C at the division site. Delocalized activity of EnvC leads to uncontrolled hydrolysis and cell lysis. These findings provide important new insights into PG-hydrolysis control and, in addition, show that assigning PG hydrolysis function based on sequence information and zymograms is not enough. Furthermore, the findings highlight the importance of PG-hydrolysis for the activity of β-lactam antibiotics. The paper is well written and the results are clearly presented. I have a few small comments and would suggest the inclusion of some additional control experiments to (i) determine the level of the different amidases in the cells, and (ii) determine the capability of the EnvC coiled-coil domain to localize to the division site. With these controls added, the paper should be published in the EMBO Journal.
Amidase activity assay (fig 6 and further) .
-This is an elegant assay. The original paper describing the assay mentions that the assay is linear with time and protein concentration -dependent on the availability of substrate. Have the authors determined whether the concentration of substrate used in their assays is sufficient for the reaction to be in the linear range for the incubation time used? This should be mentioned in the experimental section.
-The amidase assay results suggest that EnvC is a more potent activator of AmiA than of AmiB. Similar activities require double the amount of AmiB compared to AmiA, and the activation of AmiA is more dependent (than that of AmiB) on the concentration of EnvC added. The genetic experiments show a different picture -amiB deletion partially restores viability to GFP-LytEnvC producing cells, whereas a single amiA deletion has no effect. The authors do not comment on this paradox. A possible explanation would be that cells contain more AmiB than AmiA. It would be interesting to include some quantitative analysis of the relative cellular amount of these proteins, either direct by immunoblotting, or indirect, by determining the number of RNA transcripts for each gene.
Role of the EnvC coiled-coil domain.
-pg 8 "This suggests that, besides....in vivo". I found the phrasing slightly confusing. Wouldn't it be simpler to state something along the lines: "the result suggests that the coiled-coil domain is required for proper regulation of EnvC, through interaction with at least one additional cellular factor." -In relation to this, in the discussion (pg 11) it is suggested that the CC domain interacts with an inhibitory factor that is released upon EnvC association with the divisome. I do not see the requirement for an inhibitor if the role of the CC domain would be localization in the first place, which would restrict activity to the division site. The localization differences between gfp-FL-envC and gfp-Lyt-envC suggest a role for the CC domain in targeting envC to the division site. This could be confirmed be making a third construct in which the only LytM domain is deleted and determining whether this construct localizes to the division site or not. Response: It is inherently difficult to unequivocally prove that a protein is devoid of a particular activity. We therefore agree with the reviewer that we cannot rule out the possibility that EnvC (or NlpD) is acting in some catalytic capacity for PG cleavage when it is combined with the amidases. The manuscript has been revised to indicate this. We have modified the statement on page 8 (now on page 10, line 4), which now reads, "Our results thus far suggested that EnvC may activate AmiA and AmiB, and that GFPLyt EnvC activates them inappropriately to induce cell lysis.". In several other instances throughout the Results section, we restrict our description of the activity observed in LytM-amidase reactions to general terms so as not to presuppose a conclusion. Additionally, in the Discussion section we specifically mention that we cannot rule out the possibility that EnvC or NlpD possess some form of latent PG hydrolase activity (pg 13, 3rd line from bottom). While we understand the reviewerís concerns, it remains our opinion that the combination of all of our data overwhelmingly supports the conclusion that the LytM factors are serving as activators of the amidases and that this is their primary activity.
Comment 2. The argument that it "seems unlikely that the LytM factors and the amidases are both PG hydrolases" is poor logic (p 9 middle). Why should this not be true? It is no more unlikely than any other possibility, and the fact that all these proteins bind to peptidoglycan means that any of them may have this activity until proven otherwise.
Response: This statement has been removed from the revised manuscript.
Minor comments p 7 lines 10-11 ... The statement that EnvC lacks the zinc-chelating residues of LytM is not explicitly explained in Figure 4 or its legend. It is not clear there which are the relevant binding residues.
Response: This information has been added to the figure legend (now Fig. S4 ). Thank you. Response: In this manuscript we describe the identification of a critical step in the activation of PG hydrolysis by the cytokinetic ring. In addition to providing important new information about cell wall hydrolase regulation and divisome function, our results allow us to begin addressing mechanistic questions about the septal PG splitting process that were heretofore inconceivable. Detailed knowledge of EnvC regulation and the amidase activation mechanism is clearly going to require additional genetic, biochemical, and structural analysis, but these studies will require significant effort and are outside the scope of this report. To strengthen the manuscript, we have added additional experimental data showing that the coiled coil domain of EnvC is necessary and sufficient for recruitment to the divisome, and that overproduction of the CC domain can induce a dominant-negative EnvC-phenotype by displacing FL EnvC from the division site (Fig. 3) . Since the displaced FL EnvC did not induce lysis, this result further supports the hypothesis that EnvC is regulated by more than just protein localization. In the revised manuscript we now present a more complete argument explaining why we believe that this additional regulation is likely to be mediated by an inhibitor that associates with the CC domain (see Discussion, pg 16, 9 lines from bottom). The Discussion section has also been modified to more thoroughly explore the potential mechanisms of LytM factor-mediated activation of the amidases (section beginning the middle of pg 17) and EnvC regulation during/after divisome assembly (pg 15, starting at line 5).
This is a clear, well-written paper that shows convincingly that EnvC and NlpD are not peptidoglycan hydrolases themselves (in contrast to
In this paper Uehara et al. provide Response: In the revised manuscript we present a time course of the dye-release assays in Figure S6 . As shown, the assays are only in the linear range for the first few minutes after they are initiated. However, when the activities of FL EnvC and Lyt EnvC are compared within this range, they are identical. The assays in Figure 6 and 7 were incubated for 30 minutes before measurements were made and are therefore end-point assays in which the reactions have gone to completion. While useful for comparing the specificity of amidase activation activity for the LytM factors, they cannot reliably be used for the comparison of relative activity between factors. This information has been added to the Methods and Materials section. Response: The apparent paradox between the in vitro assays and in vivo experiments is likely due to protein localization. Indeed, EnvC appears to be a more potent activator of AmiA in vitro, yet AmiB seems more important for the induction of lysis by the unregulated Lyt EnvC protein in vivo. We have previously reported that AmiA-GFP does not localize to the division site in vivo, but instead is broadly distributed throughout the periplasm. Unpublished results, for which a manuscript is in
